II. Thermal Relic Scenario
If the DM is non-singlet under SU(2) L gauge interaction (e.g. Wino-or Higgsino-like neutralino in MSSM) and heavy compared to the weak gauge bosons, then the non-perturbative effect (Sommerfeld enhancement) has to be included to calculate the abundance correctly.
Usually, the cross section is calculated by a perturbative method.
: Thermally averaged annihilation cross section of DM (or effective thermally averaged annihilation cross section, if coannihilation processes are efficient)
The dark matter density per comoving volume was fixed due to the expansion of the universe at a certain temperature. The relics are now observed as the dark matter abundance. Its amount is quantitatively calculated by the Boltzmann eq. Important quantity is 3/7 III. Sommerfeld enhancement = Long-distance force induced from the gauge boson exchange.
(It has been found in inelastic reactions between non-relativistic charged particles.)
Due to the force, the wave function of incident dark matters are modified from the plane waves.
The long range force DM DM Therefore, the weak gauge boson exchange becomes a long-distance force for such kind of heavy DMs (m >> m W )
The overlap between the wave functions is increased. The mass consistent with the WMAP is increased by 600 GeV, Wino-like neutralino DM with 2.7 TeV < m < 3.0 TeV is favored in the thermal relic scenario.
Since the cross section depends on the temperature in a non-trivial way, we have integrated the equation numerically.
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